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Personnel will need to routinely prepare 0.5 to 10 L batches of salt solutions simulating Savannah River Site (SRS) soluble waste for solvent extraction testing. This report describes the compositions and preparation methods.
DISCUSSION
The simulant compositions vary by waste type (e.g., average, high hydroxide, and high nitrate) and by total sodium ion concentration (typically 3 to 7 molar Na+). The waste types represent the average and extreme compositions expected in the feed stream sent to the salt decontamination process. '-2As such, they do not represent the extremes in composition of liquid waste currently in the SRS tank farms. Some blending is expected prior to transfer to the salt decontamination process. The average solution represents a blend of all soluble waste in the tank farm. The nominal sodium ion concentration is 5.6 molar for the feed to the solvent extraction option for salt disposition. Appendix A lists the amounts and identities of chemicals used to prepare 1-L batches at 5.6 M Na+. Small batches of simulants are prepared from reagent or similar purity chemicals.
When high purity chemicals are used in the preparation, typically less than 0.5 grams of solids fail to dissolve per liter of solution. Larger amounts of insoluble solids could be obtained if lower purity chemicals are used in the preparation. For most applications, the solutions are filtered if solids remain after final dilution. The solutions should be cooled to room temperature and aged for at least 24 hours before filtering. Aluminum nitrate yields an acidic solution in water and can react with sodium nitrite to form NO, gas. Thus, the preferred order of addition is to dissolve sodium hydroxide first, followed by aluminum nitrate. Sodium nitrite is added only after the aluminum nitrate is completely dissolved in excess sodium hydroxide.
If disodium hydrogen phosphate is used instead of trisodium phosphate, additional sodium hydroxide should be added to neutralize the acidic hydrogen.
Appendix B contains an example of instructions for the preparation of a 1-L batch of salt solution (components listed in Appendix A). Salt solutions in volumes <2 L are usually prepared in volumetric glassware so that the amount of water required need not be measured. However, the densities of the salt solution has been measured and the required mass of water can be calculated. The density (g/mL) at 22 'C is calculated from the total sodium ion concentration (molar) by the following equation.4 Note that this density correlation was developed for a slightly different composition of salts. The actual density of the as made salt solution may be slightly different. Trace metals will also be added to the simulant. The metals may cause additional degradation of the solvent system and as such should be included in all simulant testing. Table II are higher (3-1 OX) than would be predicted by the HLCATS database.' However, since these values are well documented and occurred in plant processing, they have been chosen for the simulant composition. They are not bounding but represent values that could be expected over the life of the plant. Table III provides a list of organic components that will also be added to the salt solution. Table III are estimates based on prior results7, Many trace organics are not delineated. Most of the resin organics processed into the Tank Farm appear in very small quantities and should be pursued separately, but not included in the simulant to be employed for all tests. .
Table III Organic Components

Concentration
. .
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< Appendix A. Average Salt Solution (l-L batch) Component Source K+ Cs+ OH- N03- NO; AIOc o32- so42- cl- 043- CZ042- Si032- Mo042- NH3 Water
KN03 Cscl
NaOH NaN03 NaN02 A1(N03)3"9Hz0 Na2C030H20 Na2SOA NaCl NaF 'Na2HP04"7Hz0 Na2C204 Na2Si03-9H20 Na2M004-2H20 NH4N03 The reason for this suggestion is to minimize the possibility of irreversible sorption of metals on the more insoluble metal hydroxides that may be present in the solution. Some of these metals may precipitate and the simulant will need to be filtered after it is allowed to come to equilibrium. After filtration, the simulant must be analyzed to confirm the concentrations of soluble metals.
Mix to dissolve ( 1-2 hours).
Allow the solution to cool to room temperature.
Note: If using volumetric glassware, fill to the line with water after cooling.
Reweigh the solution and compare to the expected weight. If the weights differ significantly, investigate for a missing component or error in weighing.
Allow the solution to age at least 24 hours.
Note: The solution should equilibrate long enough after preparation to avoid concerns from slow precipitation. For volumes as large as 10 L, 24 hours generally provides adequate equilibration time. The best practic,e will include a second hold period and a second filtration.
Filter the solution through any convenient filter (medium frit sintered glass is acceptable). 10. 11. Submit a sample of the filtered simulant for QA analysis of composition. ,.
Appendix C. 
